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wet seasons in southern 
dry sensons of 1912-13 
from this count, because 
traced to their origin with the 
maps, are seen to be a result of the mestwarcl estension 
of interior LOWS, and therefore are ritins from LOWS t.hat 
did not come off the Ptwific. Ocean. Consequent.ly, when 
we c.onsider only the aippreciable summer rains at  San 
Diego clue to LOWS t.liat, came in from the Pacific. there 
are 19 sen son,^ out qf SO that preceded mueraye to ,wet 8euson.s 
i i i  southern CaZgortiia, indicating a 95 per cent probn- 
hility of similar occurrences for the future. The only 
regrettable fact is the infrequency with which these 
” average ” summer rains oc,cur. 
TABLE 3.-satb Diego sicintiter rains i n  relalion to the ensuing ruing 

season i n  solitkern California 
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Season 

Seasonal rninhll at- ann I 
Diego -I--- I I 

summer h a  Red- Rirer- SnnRer-! San 

r o ~ ~ , ~  (normal %E2 (normal (normd (normd (normal 
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In  this connection, as with the results froni niy con- 
sideration of Sant,a Bnrbfirai rnins, it. should he stated 
that this high probability by no niems inilicat,es tlittt we 
can forecast in general the seasonal rainfall froni the 
summer rsinfa.11. If the sunimer is “ dry,” it  hns 110 sig- 
nifioance whatever in relii.t,ion to the ensuing season’s 
rainfall, for ninny wet seasons lmve followeil nlniost rnin- 
less suminers. But when the 2ivera.ge to heavy summer 
rains do come, then the high prohabilit,y above shown 
qqdies. I 

On examining the seasons shove cliscusserl, I find that 
nesrly all of them hnrl the South Pacific LOWS of Serteni- 
ber or October. When they have both the LOWS and the 
rains, the wetness of the coming rainy se:rson is further 
assured. 

DISCUSSION 

By A. J. HENRY 

The two articles immediately preceding deal with n 
question of great scientific and economic importance. 

Blochnian presents statist,ical evidence of the tendency 
of the weather to persist for a time in the same senso, nn 
idea that has been discussed for some years in Europe. 
Von Hann in his Lehrbucli, third edition, refers to it 
under the caption “Die Erlialtungst.endeiiz der Witter- 
ungstypen.”’ Others have alluded to it in connection 
with s e a s o d  forecasting and onlv very recently Weiso 
has corn utecl the correlation coefficients between p i r s  
of mont I: s, January-February, March-April, et.c., for the 
-_ .- . . . . - 

1 Lrllrlmch alrr Metcorologie dritte auflngo scite 629. See also Oeorgil, a’alrer: Wet- 
tcrvorhrrsnge. Dresden, 193. 

165-year tem ernture record for Ler~ingrad,~ first for the 

finally for each of the five 30-year periods. %he signifi- 
cant result is reached that the coefficients for correspond- 
ing pairs of months in some of the 30-year periods differ 
very materially from each other, whereas in t,he longer 
periods the coefficients are fairly uniform as between the 
several parts of the record. 

Doctor McEwen utilizes ocean surftlce temperatures 
a.long the coast of sout,hern California as an index to the 

ressiire over the nort.heast Pacific and endeavors to ,pass 
from ocean ressures to the rains in a limited section of 
southeim C af ifornia six months later. The rather striking 
thing about this purely empirical method is that it gives 
the correct sign of the rainfall departure in ei ht  out of 

not indicated so closely. 
Doctor MoEwen in attempting to set forth his con- 

ception of the hysioal relations involved in the produc- 

of the difficulty of coordinating the very few facts at  hand, 
and he therefore makes certain basic assumptions, some 
of which, in the view of the present writer may not be 
in accord with theory and experience. It is a question, 
indeed, whether scientific research of the present day is 
sufficiently well organized and equipped to cope with the 
truly great problem of seasonal weather forecastinpi, in; 
volving as it does the entire atmosphere of the gobe 
For more than 50 years meteorologists have been ob- 
serving and chartin the paths of anticyclones and 

beyond the observinw stage, for ver little is yet Known 

the source of their maintenance as they travel over the 
face of the globe. 

Out of the fifty-odd years of study have come the facts 
that cyclones with their attendant rain and cloud seem- 
ingly prefer to remain over the oceans in winter rather 
than pass on to the continents: also that their fullest 
developnient takes place over the oceans rather than the 
land. 

It, is also generally recognized that low surface temper- 
atures over the land in winter, the presence of anti- 
cyclonic wind systems and perhaps still other causes, not 
yet clearly rcco ized, obstruct the free movement of 

reasons why cyclones conlin from the Pacific tend to 
incline toward the Gulf of nB esico m d  to enter the con- 
tinent below 45’ north latitude in some winters and not in 
others. 

The rainfall in California is conditioned upon the pres- 
sure distribution over the Pacific to the west and also 
over the Great Basin and plateau region of western 
United States. In winter what may be called the North 
Pacific statistical antic clone is at minimum, and 
coincidently therewith t K e statistical anticyclone of &.e 
Great. Basin is at a maximum. While the intensit of the 
latter by reason of being over the continent can%e pre- 
cisely delinlited each wmter? its oceanic counterpart is 
practically unknown. 

It seems reasonable to endeavor to connect, as Doctor 
McEwen has attempted to do, the North Pacific statis- 
tical anticyclone with t.he weather in the United States. 
The descriptive term “statistical” is used to  connote a 
pressure formation that is based u on the avera e 
sures over a period longer than 24 ?I ours, general 7 y Y- or a 
month. 

record as a w R ole, then for the t h e e  50-year eriods and 

nine cases, although the absolute amounts o P rain are 

tion of wet an c f  dry years in California, is fully conscious 

cyclones; yet in all t f ‘s time they have scarcely assed 

of the precise methog of origin of t T lese formations and 

cyclones especial f” y over the land. These are some of the 

2 Met. Zeit. 42: 217-225. Wiese 1%’. studlcn uber die Erhaltqnbptendenr der mittloren 
monatUchm Tempersturanomalien. 
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A study has been made of the monthly mean pressures, 
t$e prevailing winds, and their avers e speed for the two 

California coast stations with a view of discovering wheth- 
er these mwginal statmiom of t,he Nort,h Pacific statist,icnl 
anticyclone show any evidence of fluctuations wliicli 
might remona.bly be ascribed to changes in the int.ensity 
or the geographic position of the latter. The result is a 
negative one, although it  may be mentioned t.liat the 
coastal stations give evidence of a cont,inentd rather 
than an oceanic control. 

Anticyclones, whether of tlie daily nibrating or tlie 
statistical sort, have a clearly recognize8 t,endency t,o 
move equatorwsrd and thus to successively pass int.0 
warmer a.nd warmer regions. The winds in these fornia- 
tions blow outward at  the surface and unless there is a 
corresponding inflow aloft, of which the evidence is eit,her 
vague or lacking entirely, the anticyclone as such iiiust 
carry within its organizat,ion the seeds of early dissolu- 
tion. 

Following the line of t,houglit in the preceding pnra- 
graph, we are led t.o the c~nclusion t,lint high pressure in 
the North Pacific statist,ica.l snticyclone in August, let. us 
say, will not endure ns such heyonil ti m0.nt.h or so at the 
utmost, and can not therefore be a significant factor in 

Pacific stnt,ions, Midway Island and 8 onolulu, also for tdie 

the weather of tlie Pttcific coast sis miint,hs litter. This 
is not said with an air of fkdi ty ,  but rather i t  is what 
the writer's st,utly and esperiencc would lead him to 

he met,hocl of correlation coe%cient,s does not yield 
significant rcsult,s, nor c.nultl it, be espect.ct1 t.0 do so, 
because no rc.prescnt.n.t,ive station lies within the central 
portion of tlie snticyclone we are considering. The 
greatest obstacle t,o reaching an early decision ns to  the 
influence of t.he pressure in lnt e suiiinier upon the weather 
of west,ern United States sis niont,lis later is the lack of 
pressure observut,ions in the northea.st, Pacific. or more 
specifically in tlie region inclccletl bebween t,he parallels 
of 35' to 50" ilorth mil  the meridians of 135' to ]TO0 west 
lon titucle. Few ships naviwte the centrnl region of 
1ig a pressure ani1 tlie projxJhty of an increase in the 
number of ships' repork IS rci.ther ren1ot.e. What is needed 
is an es  loring ~ s e l  to cruise in t,he region above out- 
lined ta f -ing a.nd reporting hj- riidio, nieteorogical obser- 
vnt,ions claily for a period of, say. five yews. More 
usable infornintioii will thus be ac.cumulat.ed thun will 
be oht,ninecl in tlie next 50 years if we. depend upon the 
vo1unt::rry taking of metcrorological uhserv:if.ions by 
what, few- ships navigate this i i r m  

e s y t . .  

T H E  RAIN-BEARING W I N D S  A T  ATLANTA, GA. 

By CHARLES F. VON HERRYANN 
[Wvnther Durenu. Atlantn. oa.1 

If alniost any one in t.he east,ern pir t  of t.lie Unit,ecl 
States be asked tho cluest.ion. '' From wliiit, direct.ioii I ~ I - J C ! ~  
the wind most,ly blow during rain '? " the answer will 
dmost invaiiabl be: " From an east.erly tlirect.ion, and 
when the wind s i lifts to nort.hwest t,he weather will soon 
clear." However, in meteorology as well as in ot.1ic.r 
sciences in order t,o be sure t,lirtt a stat.eiiient 0 this kind 
is c0rrec.t we must have esact, ii~ew.surenients. The 
most recent textbooks on nieteorolitgy do not discuss the 
subject of the rain-bearing winds in any cletnil, nor clu the 
very comp1et.e reports on The Cliniat,e of Bnlt.iniore, by 
Fassig, and on t,he Weather m c l  Cliniate of Chicngo, by 
Cos and Armington, con tni n nnp illforma t.ion ( . i n  this 
subject!. Therefore i t  was thought. worth while t.o invest.i- 
gate the mnt,ter carefully for R represont.ntire ewstcrn 
station such :is Atlanta. 

Automnt.ic hourly recqrds cif prwipit,ntion tire :tv :iilahle 
a t  M a n t a  for the 20-year period from 1905 tu 1924, 
inclusivc, all taken at  t,he snnie locdity. Tlit. reciwil 
includes the wint,er season. Tho ocmrreiiw of mow at. 
Atlnnt~a is so rnre that on the few ciccwionu \vlien snow 
has fallen wit.hout, inelbiiip RH it fell t.he liourly miit lunts 
were estimated with ti fair degree of :~cc.urtwy :i.nd t,liese 
estimates have been inclurlecl to mnkc t.lii1 recnrcl coni ,Me. 
Accordingly the ainclunt of r:i,ii:fall for c!\-ery hour, 
includinc t.ra.ces, t,oget,licr with the prevdiiig direct ic in of 
the wind during each hour and its velocity have hcen 
assembled for the entire period mid t,ahd<itctl hy iiiont~lis 
and years. 

Sumnittrizing these rrsult,s in Table 1, t.111. liourly rain- 
falls and tlie comespoixling prevailing lu iurly wind 
directions a.tv the time of tlie rain, a.re given in perccnt:igcu 
of the total, for eight wind tlirect.ions, tnpet.lier wit.11 t!iu 
mean velocities for the smie clirect,ions. Tlie t,i)t,:il num- 
ber of rain-wind hours for the 20 years is 18,8 1 1. tlie t (:ita1 
rainfall 96S.01 inc.lies, and tlie iiiean wind velocity during 
rain-wind hours 9.7 miles per hour (aga.inst 11 111(1:1.11 
velocity for all winds of 11.1 miles per hour), with the 

elemtion of the imenionieter iilw-nys at  216 feet.. Tlie 
wind was calni clurina riiiii iinly tlirec or four t.iincs during 
tlic period, :uiil in tfiese few inst.:mcc.s :i winil ilirection 
\viis :issunied cor1.c~;:)cir~tliiig t.o tlir (I irect ic i n  rc!cortlcd 
during the 1):'weding hour. 

TABLE l.--€'rtwi~iiling .ccititlzr, onronnla of precipiktbioii, atid (iceruge 
iciritl uclorilics i!tiritrg hoiirs icvilli rain 

Uimtiou 

I I ! -. . -. .- .- . . . . 

,, 1 lie necessity fu r  csact. nie:isureIiimts is nt once sliowi 
liy the results of t.hc inwstigat.ion, for the niiswer given 
hy the 1ayniii.n t o  the question, '' What4 nrc the rnin- 
lmirinv winds ?' turns out4 t.0 he only part,ially correct,. 
 or w h e  tdie largost. a.niount,s of prec.ipit,ntion clo occur 
with cast and southenst winds, it. ha pens t.1in.t nort,liwcst 
miniis are nest in orcler nnt~ not Est.. In fact, t~uriiig 
hhy ,  June, possihly July, m d  August the grctat.est. r:iin- 
f:d1 occurs wit,li northwest,erly winds and not, with 
cwt,erly winds. Tlie esn.ct results h a w  considerable 
iin ortance in nialiing 1oc.d wen t.1ir.r forecasts for Atlanta 
an( 7 will be given in sonic t1rt.d here. 

Rc-at/lts.-'l'lie most, frc-quent tlircciion of t,lic mint1 ut 
-4t.lmt.n during rain is enst (22.4 per cent.), hut. the largest 
rlniount. of precipit.ation occurs 1vit.h southeast, winds 
r3t).3 per cent,). Northeast,, emt, ant1 sc~ut,lienst winds 
together cc~nst.it.ute 55 per ccnt of the rainbearing winds, 
ant1 t,hc n.mount. of precipitat.ion is 50 per cent of the 
tottil. Nest. to tlie east and sout,lieast, however, the 


